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Problem Solving Skills in Mathematics had been known as an important skill in 
Mathematics at school. By having problem solving, we could know the advantages of 
Mathematics in our daily life. Realizing the importance of problem solving, a teacher should 
try any ways so that the students had the ability in doing that. One of the ways that the 
teacher could do was by increasing the approach to the students personally and he or she had 
to realize that every students was different in behavior and moreover in thinking process. He 
or she had to know the thinking process of the students in order to be able to design the best 
learning process which made the learning situation was more comfortable. 
Psychologists stated that the difference personality is the strongest one that students 
had. The difference personality could be classified based on the similarity tendency which 
made the type of personality classification. In this research, the writer used the type of 
personality based on David Keirsey who classified into 4 types : Rational, Idealist, Artisan, 
and Guardian. 
In this research, the writer used Exploratory Research through a Qualitative 
Approach. She wanted to know the process the students’ thinking at Informatics System 
Department in solving the Mathematics problem based on personality type classification. 
This research focused on this department because the writer hoped it could be used as a 
consideration in designing the learning model for Logic Material and Algoritma as a basic 
programming subject. The balancing between research subject and the advantages of 
research, problem solving material that was given to the research subject was computation 
and logic material which was as a basic for the Algoritma construction. the data collection 
was conducted by combining interviewing method and observation through the subject’s 
result in written and behavior. The step of problem solving used Polya step which was 
classified into some steps in order to get Thinking Process Profile in detail. The research 
procedures were : (1) Determining the Research Subject, (2) Data Collection, (3) Data 
Analysis and (4) Research Report. 
The research result show that every personality types had different Thinking Process 
Profile in problem solving and so did the similar personality type. Thinking Process Profile in 
problem solving was also different between male and female. 
This fact made the teacher realized that it was important to know the thinking process 
profile on every students. By knowing that the teacher could make the learning model based 
on the thinking process profile of the students according to The Personality Type 
Classification and Gender at Informatics System Department 
 
Keywords: thinking process profile, mathematical problem solving, the classification of 
personality types. 
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A. Introduction  
  As already noted, one of the subjects in the school of mathematics achievement of 
objectives in order to be able to support learners have the ability to think critically, 
systematic, logical, and creative problem solving. Simon (2000) states that through resolution 
learners can construct concepts in more perfect, because through the problem solving 
mathematics, learners are required to more actively use concepts that have degree in a variety 
of new situations that are encountered 
 To realize the importance of the ability of solving problem for learners, as well as in 
the Department of information systems, educators need to think seriously a way so that the 
resolution was welcomed by each participant students, and it can be used not only to solve 
math problems, but also problems in his life. One of the ways that can increase the ability of 
learners is to provide the appropriate teaching methods, in order to achieve the best results. 
Teaching methods are reviewed in terms of psychology closely related to answer the question 
“to whom” mathematics are taught. Methods that do not comply with the learners will not be 
able to digest, giving rise to frustration in the learning of mathematics, especially in 
mathematical problem solving. Similarly should be realized that the suitability of a method 
will be different on each of the learners.  
 Some psychologists argue that the difference between humans occurs due to the 
influence of different personalities. In 1984, in his book Please Understand Me I and II, 
David Keirsey, a professor in psychology from California State University, characterize the 
personality into 4 types, namely, Rational, Idealist, Artisan, and the Guardian. Classification 
is done by Keirsey is based on the idea that a real difference can be seen from a person’s 
behavior. The behavior of a person, it is a reflection of what looks and perceived by the 
people. In other words, if someone wants to know the thought by other people, can be read 
through his behavior 
 In the world of education, to know the thoughts of a student about the work of a 
particular problem, it is not seen from his behavior but more specifically from the results of 
the work. To be able to know the thinking of a participant, one of which can in a way invites 
learners to discuss with educators, so that the learners want to say what in his thought at the 
moment working on a particular problem.  
  To realize the difference in conditions for learners, educators can provide the best 
teaching method for individual learners. Methods of teaching will be presented by thinking 
process that learners, and thinking processes is investigated based on personality type that 
have been grouped based on grouping by David Keirsey.With customized teaching method 
based on his thinking process, it is expected the process of teaching learning can touch the 
learners on a more personal, because it was supposed to be learners have a right to be noticed 
by every educator in private, and not only in classical, where many private merged into one. 
 In this research, the process of thinking learners in solving mathematical problems 
can be observed more detail by using the Polya, then it can be observed in more detail, 
staring from the first step, until the completion is produced by the learners, even the way 
learners recheck the answer. 
   The subject is to be used in this research, is a student majoring in information 
systems, in addition to students from the Department of information systems that will be 
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specifically examined in this study, will also be examined gender differences. This means the 
election special on the subject other than the Department of information systems and in every 
type of personality, will also be differentiated based on gender. This thinking is based on the 
opinion of Diane F Halpern (2000) in his paper entitled The science of Sex Differences in 
Science and Mathematics which states that in general, indeed there is a difference between 
mathematical ability, gender based on the thinking process are different, because the 
involvement of internal factors, so it often gives rise to a different result for each gender.  
   Based on the above research background, the question of research in this study are: 
(1) how the profile of the thinking process students majoring in information systems with 
Rational personality types are reviewed from gender differences in in solving mathematics 
problem?, (2) how the profile of the thinking process students majoring in information system 
with Idealist personality types are reviewed from gender differences in in solving 
mathematics problem? (3)How the profile of the thinking process students majoring 
information systems with Artisan personality types are reviewed from gender differences, in 
solving mathematics problem?, (4) how the profile of the thinking process students majoring 
in information systems with the Guardian personality types are reviewed from gender 
differences in in solving mathematics problem?.  
    The purpose of this research is (1) obtain a profile thinking process students 
majoring in information system with Rational personality types are reviewed from gender 
differences in solving mathematics problem, (2) obtain a profile thinking process students 
majoring in information system with Idealist personality types are reviewed from gender 
differences in solving mathematics problem, (3) obtain a profile thinking process students 
majoring in information system with Artisan personality types are reviewed from gender 
differences in solving mathematics problem, and (4) Obtain profile thinking process students 
majoring in information systems with the Guardian personality types are reviewed from 
gender differences, in solving mathematics problem. 
   As for the benefits expected from the results of this research are: (1) as a 
contribution to the theory of the thinking process based on the personality types, and (2) a 
profile of student thinking process based on personality types are reviewed from gender 
differences in solving mathematics problem, can be used to model learning materials for the 
consideration of preparation the course  thinking logic and algorithm that are the basic for 
course of programming in Department of Information systems are adapted to the personality 
type and gender 
B. REVIEW of RELATED LITERATURE  
Problems of Mathematics and Mathematical Problem Solving 
       Troubleshooting becomes central in learning mathematics at any level, because through 
problem solving, it appears that mathematics can be used in life. Anderson (in Suharnan, 
2005) stated the problem occurs because of a gap between the current situation with the 
situation, or between a current stated with the desired goals. Inside the world of mathematics 
education, most of the experts stated that the issue is a question or a math problem that should 
be answered or responded to. In this research, mathematical problems defined specifically as 
a matter of mathematics that deals with the problem of logic and computing. Specificity is 
taken to be in line with the aim of this research is to know the thinking process students 
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majoring in information systems, in mathematical problem solving, where both types of 
problem will be the basis on some staple courses in the Department of information systems, 
such as logic and algorithms, and programing courses.  
 This research  will be more focused on the process of thinking learners in an attempt 
to bridge the gap that is experienced in solving mathematical problems, which at the time 
learners understand the problem, plan a resolution, in accordance with Polya. So the notion of 
mathematical problem solving in this research is an attempt of learners to overcome/solve 
mathematical problems with regard to the kind of logic and the problem of computation 
Polya Steps as an Alternative Mathematical Troubleshooting Steps 
          Polya (1973), in his experience as an educator of mathematics at Stanford University, 
revealed his discovery to help learners in resolving problems and poured the rest of the 
troubleshooting steps to get a question in which may be presented to the students as the 
following: understanding the problem, devising a plan, carrying out the plan and looking 
back. 
Thinking Process 
            What exactly is the thinking process?. Solso (1995) says that thinking can be defined 
as the process of generating a new mental representation through the transformation of the 
information that involve a complex interaction between mental attributes such as assessment, 
abstraction, imagination, and problem solving. Marpaung (1987) states that thinking or 
cognitive process is a process that consists of the receipt of information (from outside or from 
inside your learners), processing, storage and retrieval of information from the memory of 
learners.   
   Slavin (1994) expresses the sense of the information processing theory as a theory 
describing cognitive process, storage, and calling on the back of the human mind. Solso 
(1995) states a model as information processing: a model proposing that information is 
processed through a series of stages, each of which performs unique operations. Each stage 
receives information from preceding stages and passes the transformed input along to other 
stages for further processing.  
 By using the theory of information processing research, in this time, the process of 
thinking learners can be described as mental activities performed by students at the time 
students receive information from outside himself, process information, store information, 
and the call back information from the in memory when the information is needed, to resolve 
the problems of mathematics.   
  To find out the process of thinking on the subject, there are some signs or 
characteristic that will be used, namely: observations on the lookout (including facial 
expressions, body movements), and of the results of the work it does.  
Personality Type Classification 
            In intercourse and conversation everyday, we must realize that everyone is behaving, 
acting, doing, speaking, thinking differently. Actually, what causes the differences between 
individuals to each other?. If observed, the differences between individual learners due to 
differences in behavior that is visible of the learners. The difference this behaviour by 
psychologists are often referred to as personality.  
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Personality is defined as depictions of conduct specifically descriptive without giving the 
value. In 1984, David Keirsey is a professor in psychology from California State University, 
characterize the personality into 4 types, namely the Guardian, Artisan, Rational Idealist. 
This classification is based on how one obtains its energy (Extrovert or an Introvert), how 
does one retrieve information (Sensing or Intuitive), how does one make a decision (Thinking 
or Feeling) and how the basic style of his life (Judging or Perceiving). Of course each of 
these personality types will have a distinct character in solving mathematical problems. 
 Keirsey's personality types as named classification The Keirsey Temperament Sorter 
(KTS). KTS is a personality classification designed with the goal of helping people to better 
understand itself, which was first introduce by the book by David Keirsey himself, with the 
title of the Please Understand Me, in 1984 and Please Understand Me II in 1998 
   In order to classify someone with appropriate dye test, Keirsey personality 
classification, which is listed in the book Please Understand Me (1984). By using test sheets, 
then it can be known with certainty the tendency of every learner, on one particular 
personality type.  
  Keirsey also argued, that what appears in the behaviour of a person, a reflection of 
what he thinks about. Inside the world of education, the results of a learner thinking, it will be 
seen through the results of his work on the matter given to him, either in practice or in the 
test.  
  In addition to differences based on personality types, the other difference is that on 
gender differences. There is some research with respect to the ability of mathematics based 
on gender, including Fennema (1990) find educators to gender differences, very influential 
participant students on the ability of the learners. 
 C. RESEARCH METHOD  
Type of Research 
            These include exploratory research with qualitative research approach. Exploratory 
research explores said because of the thinking process, with its main data in the form of 
words that are coupled to a sentence. Qualitative methods for the determination of the profile 
selected student thinking in solving mathematical problems set in the natural and primary 
instrument is the researcher’s own research. The analysis is done deeply in the students about 
mathematical problem solving, after the students were divided by personality type.  
 This research seeks to uncover the nature of the symptoms that arise from the subject. 
The fact is used to formulate are empiric profile thought process students based on 
personality type classification that is traced through an interview-based tasks to each subject. 
In the interview researchers acting as a neutral observer, which aims to subject can reveal the 
process he thinks in math to solve the problem clearly and naturally doubtless. It is also to 
minimize the contamination or influence from the mind of the interviewer. 
Subject of Research 
            The subject is taken among college students majoring in information systems. Starting 
from a College in Surabaya, and if insufficient data, will be submitted to other colleges have 
a Department of information systems, until the entire data is awarded.  
Research Data Collection 
1.    Engineering Data Collection 
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Methods of data collection used in this research is a combination of methods of interview 
and observation of results of the written work of the subject as well as the behaviour of the 
subject. In General, the process used in the data retrieval is an interview-based tasks. 
Patton (Khabibah, 2006) raised the question in the interview can be a question of 
knowledge and behavior.  
Knowledge questions are questions that are intended to reveal the thinking processes of 
the subject of what he deems as factual information that is being researched. Observations 
of the behaviour is the observation that intended to uncover the descriptions of 
experiences, behaviors, actions and activities that have been observed by the researcher, in 
hopes of accessing the perception of the subject. This observation is done because the 
classification is done based on personality types, where the differences in the behavior of a 
differentiator between types. Audio visual used to record the oral answer information and 
behavior of the subject can be captured through the audio visual. In this way will be 
fetched data is recorded. A few things to note in this interview (Alwisah, 2003) were the 
objectivity and neutrality. Objectivity refers to the relationship of the interviewer and the 
subject. Neutrality refers to a psychological relationship between the answers or opinions 
of the respondents. In order to be well-documented, then data capture good audio and 
visual material recorded in order to play back to watch more carefully.   
2.    Data Collection Instruments 
Because this is a qualitative research study, the researchers acted as the main instrument in 
collecting data, which is assisted by an instrument supporting such instrument 
classification type, instrument of mathematical problem task sheet and guidelines for the 
interview.  Bogdan and Biklen (1992) say that one of the characteristic of qualitative 
research is the nature of the (setting) research that is natural, which is the source of the 
data being searched and collected directly by researchers, not through the questionnaire.  
3.    Data Collection Procedure 
The collection of data in this study is to gain a profile subject thinking process in solving 
problems. In order to get the research data, then the stages that are done is the 
determination of the test reclassification personality types (as auxiliary instrument), the 
determination of the subject, the determination of problem-solving, determine the points 
will be seen in order to know the thought process students in solving math problems and 
perform data retrieval.   
Data Analysis 
1.    Data analysis techniques and procedures. 
Moleong (2006) said that the analysis of qualitative data is done in a series of processes, 
meaning the data analysis can be done already since data collection in the field and ended 
at the time of preparation of the report of the research. The process of data analysis in the 
study was done with these steps:   
a. Study data 
Examine the data available from various sources, namely from the interview, and 
observation of the behaviour and the results of the work of the subject. Study of data 
is done by collecting all the data available from various sources.  
b. Hosted data reduction. 
ST
IK
OM
 S
UR
AB
AY
A
7 
 
Reduction of data intended to focus for selection, description, and transforming raw 
data. In this study, the reduction of data will be done by grouping the data. This 
grouping of data is done by first doing a transcript of the interview.  
c . Checks the validity of data  
   Data validation is performed by performing repetitive checking with time and 
different tools. By Patton (in Moleong, 2006) it is classified in the triangulation of 
sources that compare and check back at a confidence level of the information 
obtained through time and different tools. In this research was conducted twice. The 
distance between the first and second proof-checking is eleven months.  
Data or information obtained through interviews on the first compared data or 
checking of the information obtained through interviews on the checking of both. 
Similarly, data or information obtained through pieces of written work on the first 
compared data or checking information obtained through pieces of written work on 
checking of both. Data or information is said to be valid if there is consistency, 
common views, opinions or thoughts on the first and second proof-checking.  
d. Data exposure. 
Exposure data here includes the classification and identification. This is intended to 
facilitate drawing conclusions from such data. So data written here has been 
organized and categorized well.  
e. Interpretation of the data and draw conclusions. 
Withdrawal of a conclusion based on the results of the analysis of the data has been 
collected, whether obtained using test and obtained from the results of the interview. 
The next withdrawal of conclusions on research aimed at formulating a profile of 
student thinking process in mathematical problem solving.  
2.    Research Data 
Research Data in this study is in the form of oral and written response from the given 
problem as well as activity subjects in mathematical problem solving. The Data collected 
is the subject of the thinking process in mathematical problem solving, by following the 
steps of Polya. Interview is conducted so researchers get the subject thought process in 
mathematical problem-solving using a sequence of Polya, i.e. the subject thought 
processes in problem- solving, planning, problem solving, plan, and carry out checks back 
an answer.     
D. Exposure results of Data collection and Data analysis. 
     Exposure to the results of data collection is carried out by proposing data collection, 
results in the form of a transcript of the interview, which was presented in the Appendix of 
the dissertation's analysis of data to uncover the thinking process of the student's profile in 
solving mathematical problems, be analyzed based on data obtained with the following 
stages of conducting an analysis of the personality type classification test results, conduct 
analysis determination of the subject, conducted an analysis of the problem-solving, doing 
this grouping of data, do data analysis.  
 Further information of the results of each stage is as follows: 
  1.      Perform an analysis of the personality type classification test results 
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Personality type test results of classification done by the test sheet of David Keirsey 
reclassification of a number of students majoring in Information System of private 
colleges in Surabaya, producing students who belong to the type, Rational type, 
Idealist type, Artisan type, and the Guardian type. 
2.      Perform an analysis of the determination of the subject. 
After the test reclassification personality types is done, then the next step is to choose 
the subject of research. From the overall results of test assignment type personality 
eventually researchers get 8 subjects each 2 subject to any type, which is represented 
by one male and one female.  
3.      Perform an analysis of the problem-solving 
After looking for some problem that allows meeting the criteria as specified in chapter 
III, then was elected to the 1st question of procedural, 1 problem, 1 a matter of logic, 
and computation. In order to better convince themselves that the matter of selected 
actually will be able to achieve the desired goal, it is a matter of validated by 3 
mathematics education experts. The problem presented in the expert, it consists of 3 
problem-solving. However, after considering the opinions, advice or assessments of 
the expert, ultimately selected 2 courses from 3 problems solved. Problem number 1 
represents a matter of computing, and the question of the number 2 represents a 
matter of logic. The name of the expert and the validation results of problem-solving 
are listed in the Appendix. 
4.      Doing this grouping of data. 
Grouping the data will be made against any subject, at any point the thinking process 
that will be known by researchers. At each step the beginning Polya, subjects were 
given the opportunity to consider in advance what will be done in a way that would be 
chosen or preferred by the subject. Then the researchers observe behavior and if any, 
the results of the work of the subject. After the subject expressed understanding, then 
held the interview to find out the thinking subject at each step, with the bullet points 
as it has been determined. The result of a transcript of the interview, then grouped in 
order to obtain profile of thinking process each type in each step of Polya.  
5.      Perform data analysis. 
After the grouping of data is done, the next step is to perform data analysis. Data 
analysis will be conducted on each subject for each problem. 
E. Discussion of the Research Results 
In this chapter are to be discussed research results that have been done, but it will also be 
discussed the limitations of the research and other aspect that can be used for advanced 
research samples obtained research discussions are: Process Thinking Profile Subject RM 
(Rational Male) in understanding the Computational Problems on points 1.  
Points of thought process : Capture the situation in a matter of 
Profile process thinking subject RM : The situation in question was captured by reading the 
whole matter consecutively and intact, with pronounced, especially on the question is read 
twice, indicating the subject considers the question is important.  
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In order to understand the problem well, the subject of doing visualization in the form of 
writing, in the form of meaning in each sentence, with the help of symbol. It appears that the 
subject had already begun planning for problem solving. 
Points of thought process : Find things that are known and things that are asked 
Profile process thinking subject RM:The subject is looking for things that are asked and is 
known as a calm, confident, sort, pointing to the pen. It is known, based on the questions, 
namely by seeking sentences of information that can be used to answer the question.  
What is asked, was found unsubstantiated, the kind of phrase that is used, i.e. the sentence 
commands that use the word "determine". 
F. Closing  
The Conclusion are : a. Based on the results of the analysis of the data refers to 
research questions can be summed up as follows:  
In understanding the problem Rational Male type did based on order of the sentence on 
the problems by taking the main sentence and then it was symbolized. In designing the 
problem solving, this type wasn’t based on the specific formula and analyzed the 
sufficient information which was stated at the problem, based on an information unit, he 
used the design that he had made for the problem solving. While the Rational Female 
looked for the relation between information at the problem, underlines the problem that 
she had ever known in her daily life.  
In understanding the problem, Idealist Male Type did based on order of the sentence on 
the problem, and shook the pen. While in designing the problem solving, this type used 
the formula that he had got and analyzed the sufficient information that was stated on the 
problem based on the usage of information. When he did the problem solving. It was 
based on the design that he had made before and checked the calculation. While the 
Idealist Female in understanding the problem, doing visualization with underlines the 
sentence that she think it important. 
In understanding the problem, Artisan Male Type did based on order of the sentence on 
the problem by taking the main sentence and had a lot of body movement. While in 
designing the solving, this type didn’t use the formula that he had got and analyzed the 
sufficient information on the problem based on the information usage. When he solved 
the problem wasn’t appropriate with the design that he had made. He used another way 
and rechecked the calculation that he had done. On the other hand Artisan Female Type 
understood the problem by making a simple written for every main sentences, problem 
solving was based on the design that she had made. 
In understanding the problem Guardian Male Type did based on order of the sentence on 
the problem by taking the meaning of the sentence, marking the important part, while I 
designing the problem solving, this type didn’t use the formula that he had ever got and 
analyzed the sufficient information on the problem based on the information usage when 
he solved the problem was based on the design that he had made and rechecked the 
solving and the calculation. On the other hand Guardian Female Type understood the 
problem by making the simple written on every main sentences, solving the problem 
wasn’t appropriate with the design that she had made before but she used in a different 
way. 
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b. In resolving the problems of mathematics, every student is seen to have a different 
thinking process, although in the end results of troubleshooting the same. Profile of the 
thinking processes of each personality type and gender can be seen in the Appendix.  
c. Faculty members will be aware of differences of thought processes in each student. 
One way is by grouping students according to the type of personality, so that in carrying 
out the process of teaching and learning, students feel more valued individually and not 
in General, where a lot of personality to become one.  
Suggestions  
            Based on the results of this research the researchers give suggestions as follows: 
a. After thinking process on the profile of each type is obtained, then the research can 
proceed with the creation of the learning model in accordance with the profile of the 
thinking process. A model of learning which is planned to be developed, one of which 
is a model of learning for courses Logic and Algorithms in the Department of 
information systems, in order to assist students in mastering  Basic programming 
concepts 
b. Research can continue to use problem-solving that is wider than just computation and 
logic, and in other departments as well as on the lower level. 
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